Although, opioids are advocated in various guidelines their use for chronic non-cancer pain is controversial because evidence of long term benefit is weak. The potential for serious adverse effects and local regulations promote caution in both the prescribers and users. However, opioids have a place in the management of chronic non-cancer pain in carefully selected patients with regular monitoring and as a part of the multimodal therapy. It is important for the treating physician to be up-to-date with this form of therapy, in order to have the necessary confidence to prescribe opioids and manage adverse effects. The common adverse effects should be treated promptly to improve patient compliance. We believe that opioid therapy in low doses is beneficial to some patients. It should not be denied but carefully considered on case by case basis.
Introduction
In the past two decades, there has been increasing use of opioids in cancer and chronic non-cancer pain in the western world. Opioids are recommended by the World Health Organization as a part of the analgesic ladder for cancer pain. For chronic non-cancer pain including neuropathic pain, case series and randomized controlled trials demonstrates high quality evidence for a weak recommendation for opioids when used in the short term. [1] The role of the low dose opioids is increasingly recognized [2, 3] and has been included as a second or third line treatment according to several international guidelines. [3] [4] [5] [6] However, recent epidemiological studies fail to demonstrate the improvements in many "essential" outcomes including pain, function and quality of life in patients who have taken these drugs for many months or years. [7, 8] Furthermore, as the number of prescriptions for strong opioids increases, so does the risk of serious adverse effects including inadvertent overdose and death. [9, 10] Therefore, patient selection and outcome assessment is essential and long term use should be preceded by a trial in which the goals of treatment are agreed with the patient.
Opioid pharmacology
Opioids have been classified by strength [ Table 1 ], duration of action [ Table 2 ], or source (natural, semi-synthetic or synthetic). Opioids exert their effects via endogenous opioid receptors. These receptors are widespread throughout the central and peripheral nervous system. A number of endogenous opioid receptors have been described, Mu opioid receptor (MOR), Delta opioid receptor (DOR) and Kappa opioid receptor (KOR). The binding characteristics and therefore overall effects of opioids vary but by far the most important is mu receptor binding. The significance of this variation in clinical practice for treating persistent chronic pain is not known. However, this variation in binding characteristics may be helpful in managing opioid tolerance and side effects. Very recently some evidence has been published where delta opioid receptor function is enhanced in chronic pain and an agonist at DOR [11, 12] may help persistent pain. This aspect however, needs further evaluation.
There is little evidence to support the recommendation of one opioid to another in terms of quality of analgesia. Some medication augments their overall effects via receptors other than opioid receptors (Tramadol, Methadone). They may be more effective in conditions (e.g., Tramadol in fibromyalgia) where pure opioid agonists may be ineffective. The potency of common opioids is shown in Table 3 .
The analgesic effect of Codeine phosphate requires conversion to morphine in the liver. Nine percent of Caucasians [13] lack the enzymes needed for this conversion.
Morphine is metabolized in the liver by glucuronidation to morphine 3 glucuronide (inactive) and morphine 6 glucuronide (pro-analgesic effects). These metabolites are renally excreted and M6G may accumulate in renal impairment.
Hydromorphone, a semi-synthetic derivative of morphine and 5 times more potent, differs structurally from morphine with a keto group replacing the hydroxyl group at position 6 of the benzyl ring. This results in a glucuronidation at position 3 only into a non-active metabolite. Therefore, hydromorphone may be preferred in patients with renal impairment [14] and needs further studies for its validation.
Methadone, [15] an opioid and an N methyl-D-aspartate receptor antagonist and serotonin reuptake inhibitor, has an unusually variable elimination half life (4.5-130 h), which can lead to accumulation. Use of methadone has been associated with prolonged QTc interval [16] (in moderate doses), torsade de pointes [17] (high doses), sleep apnoea and sudden death. [18] Methadone has been used for analgesia, opioid dependence, tolerance or as a part of opioid rotation (described later). Its advantages are long duration of action, inexpensive, no dose adjustment required for renal and hepatic insufficiency and no active metabolites.
Tramadol is a weak MOR receptor agonist, releases serotonin and prevents the reuptake of nor-adrenaline.
Opioids can be administered via the intranasal, buccal, sublingual, oral, transdermal, rectal, parentral, epidural and intrathecal route. There is little evidence to suggest superiority of one route to the other in chronic non-cancer pain. [19] However, a change of route may improve analgesia, adverse effects and patient compliance. We do not recommend the use of parentral preparation to check the opioid responsiveness.
A regular long acting preparation has been recommended over repeated short acting (immediate release) preparations. This may improve pain control, reduce adverse effects and reduce the risk of addiction. However, patients may have more opioid related concerns while taking the drugs regularly rather than an as needed basis. [20, 21] Furthermore, there is little evidence to support the use of sustained release preparation as opposed to immediate release medications.
Adverse effects
Opioid medications are associated with substantial adverse effects, [22] commonly being drowsiness, constipation, nausea, vomiting, itching, sweating and mood change. Eighty percent of individuals on opioids will experience at least one side effect. [2] These contribute to a high rate of discontinuation of medication. Respiratory depression, addiction and drug misuse cause caution and apprehension to opioid use. Other adverse effects include hyperalgesia and endocrinological suppression.
Opioid induced constipation
Opioids reduce gut motility and secretions, which leads to gastro-intestinal (GI) fluid absorption. [23] [24] [25] This is mediated principally through GI opioid receptors in the gut submucosa and to a lesser extent through central mechanisms. There is generally no tolerance observed with constipation on continued use. Treatment strategies include adequate hydration, high fibre content diet and encouraging physical activity. Laxatives (oral and rectal) and bulk forming agents have been used extensively. Opioid switch [26] (e.g., codeine to Tramadol) and change of route of administration (morphine to transdermal buprenorphine patches) can help some patients. To improve results opioid antagonists have been used successfully without reducing the analgesic effects. These include naloxone [27] (used in combination with oxycodone), methylnaltrexone and Alvimopan. Two percent of Naloxone is absorbed systemically and has extensive first pass metabolism. However, there are some case reports where high dose combination of oxycodone and naloxone has resulted in reduced pain relief. Costs preclude the routine use of these drug combinations however, they can be considered in certain circumstances, especially in the elderly.
Nausea vomiting and sedation
These are common adverse effects with initiation or dose escalation but tolerance develops in most patients after a few days and persistent effects are infrequent. Anti-emetics in the trial phase, slow titration and patient education are important considerations. Opioids are known to cause dizziness, drowsiness, lack of concentration, confusion, can affect an individual's ability to drive or work and higher doses increase the risk of falls (and fracture) in the elderly. Research [28, 29] suggests that there is no evidence of deterioration of psychomotor and cognitive skills once the patient is on stable doses. Recently, some questions have been raised on the above interpretation and some authors have added some prerequisites. [30] However, caution should be exercised on initiation of the therapy and dose titration.
Opioid induced hyperalgesia
Opioid induced hyperalgesia (OIH) is defined as a state of nociceptive sensitization caused by exposure to opioids. [31] It results in worsening pain state, especially with certain pain stimuli (mechanical allodynia and cold perception) and is seen frequently for patient's long term opioids for surgical postoperative pain. Various mechanisms have been proposed such as NMDA activation, descending facilitation, spinal dynorphins. It probably uses similar pathways as neuropathic pain. [32] Therefore, neuropathic pain patients might be more susceptible to this phenomenon. Clinically it is difficult to diagnose OIH as the cause of deteriorating pain perception but it should be suspected if the pain has a different quality, site and distribution compared to the pre-existing pain. Pain may be worse on opioid escalation. The best treatment if suspected is to reduce opioids in consultation with the patient.
Endocrine effects
The most prevalent endocrine disorder associated with opioids is a deficiency of gonadotrophins leading to reduction in sex hormones, in particular testosterone. [33] [34] [35] This may occur with any route of administration and is more likely with doses above 100 mg daily morphine equivalent. [36] It may occur within few weeks of opioid use and is reversible if opioids are withdrawn. Diagnosis is made by the presence of symptoms (e.g., reduced libido, sexual dysfunction, fatigue, mood change) and signs (e.g., infertility, reduced hair growth, testicular atrophy, menstrual disorder) and the presence of reduced hormone levels. However, the symptoms and signs are not exclusive to androgen deficiency and minimum levels of testosterone are not clearly defined. Replacement therapy is available and will correct the abnormality but is not without risks. Therefore, our practice is to refer patients with suspected androgen deficiency to a specialist endocrine unit for evaluation, treatment and long-term follow-up.
Addiction/death
Opioids are associated with risk of addiction and unintentional death. [9] This pattern is seen in North America where there was a 3-fold increase in opioid related deaths during the years 1999-2007, similarly there was a twofold increase in deaths from methadone and codeine in United Kingdom. According to a report by the International Narcotics Control Board, 6.2 million American and 1.4-1.9 million Germans are addicted to pharmaceutical medication. [37] According to this report, young adults are the most vulnerable group. It is therefore important to have a robust patient selection criteria and clear outcome measures from the outset.
Tolerance and physical dependence are normal physiological features that happen on regular drug use. They are often seen in patients who are addicted or abuse drugs. These should not be confused with addiction. [38] 
Patient selection and outcomes for opioids in chronic pain management
Appropriate patient selection requires a thorough assessment and only then should the patient have a trial of opioids. This should be tailored to the patient by selecting agreed goals or outcome measures. An opioid trial should be undertaken only after other treatments with good evidence base have been tried, for example, tricyclic antidepressants and anticonvulsants for neuropathic pain or as a part of multimodal therapy.
Assessment
Opioids should only be used for pain control, and pain scores can be a helpful indication of severity of pain, particularly if the patient maintains a pain diary (records daily average pain scores over time, for example, 1-2 weeks). Opioids should not be used if the primary indication is anxiolysis, depression or for a sedative effect.
The physician should seek to confirm a patho-physiological diagnosis that is proportional to the pain and disability reported by the patient. Failure to acknowledge this principle may lead to inappropriate prescribing particularly to patients exhibiting high levels of distress that may have a substantial psychological basis.
Functional impairment due to pain and impact on an individual should be recorded. Functional assessment may include work, ability to do activities of daily living, sleep and social and family activities. A psychological assessment will help to identify important psychological factors that may not only contribute to the initial presentation but also predict a poor outcome with isolated medical treatment, whether it be opioids, injection therapy or adjuvant medication. Identification of depression and anxiety is important and missed frequently without direct questioning and the routine use of a patient questionnaire such as the Hospital Anxiety and Depression scale or Beck Depression Inventory is recommended. Underlying psychological distress may be associated with an increased level of pain perception, bodily awareness and multiple physical symptoms (chronic fatigue, difficulty concentrating, irritability, muscle tension). Such patients usually respond poorly [39] if treated with opioids because the treatment fails to address the underlying psychological cause.
A history of drug and alcohol abuse which often coexist does not prohibit [40] the use of opioids for pain management. However, the presence of on-going drug abuse may make it impossible to prescribe opioids safely without a substantial risk of overdose. It is important to recognize patients who develop drug abuse and they may exhibit aberrant behaviors [ Table 4 ]. Questionnaires such as the Opioid Risk Tool are available that helps to predict which patients are at risk from developing drug-related aberrant behaviors. [41, 42] Outcome measures Given the uncertainty of the long term benefit of opioids for chronic non-malignant pain, it is very helpful to conduct a trial of opioids with clear goals that have been agreed with the patient before the trial begins. A formal contract, signed by the patient and doctor, may be helpful in some patients particularly if the doctor has concern about the risk of drug misuse. There is no general consensus on outcome measures for opioids.
Goals for use of opioids 1. Pain reduction is the primary requirement of opioid therapy. Pain relief goal should be realistic and complete pain relief is rarely achieved. Documenting pain scores and maintaining a pain diary before and during the trial may give a more accurate estimate of pain severity and benefit. 2. Sleep. Lack of sleep can contribute to the maintenance of pain. It is important to help the patient sleep and document how often sleep is disturbed due to pain. Quantify the number of times per night and the number of nights per week. 3. Mood. Changes in the mood in a pain clinic are most easily measured using a tool such as the Hospital Anxiety and Depression scale, or the Beck Depression Inventory. 4. Return to work. Caution should be exercised when using return to work as an outcome measure for an individual who has not worked for many months, especially if there is no job to return to after a period of sick leave. Consider also work days lost due to pain; this may be a useful measure for patients who remain at work. 5. Physical function. It is important to be precise in the desired outcomes. For example, physical improvement should be measured in the ability to undertake physical tasks that could not be achieved without the drugs, rather than a vague outcome such as "can move about more easily". This may include ability to get dressed or wash independently; undertake specific household tasks or sitting comfortably for sufficient time to undertake tasks (eating a meal, hobbies, reading the newspaper). It is unlikely that physical function of a more strenuous nature will improve with opioids. 6. Social function. This may partly reflect improvement in physical function but also mood and sense of general well-being. It may be extended to include improvement in relationships with family members.
To measure above goals various tools have been used. The Brief Pain Inventory is a tool used widely to assess pain and treatment. It measures pain intensity and the effects of pain on sleep, mood, physical and social function. It exhibits reliability and validity across different cultures and languages, and it is quick and easy to complete and administer. Other indices like quality of life measures lack sensitivity to measure changes in an individual and are more helpful for population studies. However, it may be reasonable to measure a "global perception of change" which is a useful guide to overall change and allows the patient to describe overall benefit or harm. Adverse effects should be measured at each assessment and can be quantified simply on a VAS for severity.
Duration of trial and use of opioids after successful trial
A trial will typically take several weeks unless adverse effects intervene. "Start low and go slow" is a useful principle but tailored to the patient. There is rarely an urgency to increase the dose more frequently for chronic non-malignant pain and a slow increase in dose will usually avoid distressing adverse effects. In our experience, pain is very unlikely to respond with higher doses if there is no appreciable response at 100 mg morphine daily or equivalent doses.
It is important to know and document the nature of the response. In our practice, some of the responses have been better sleep or takes mind off or being drowsy but no pain relief. In these circumstances it may be reasonable to review the patient more frequently and appropriate decision made on the continuation of the opioids in discussion with the patient. We do not recommend routine use of injectable form of opioids for persistent chronic non-cancer pain to check the opioids responsiveness.
Follow-up
During the trial the clinic follow-up may be monthly for further prescriptions and more frequently by telephone. Once the stable dose is established, we discharge the patient to the general practitioner, who becomes the sole prescriber. Dose escalation beyond about 25-50% of this stable dose should be avoided without further assessment by the Pain Clinic.
Side effects should be treated appropriately and some medication (anti-emetics, laxatives) can be prescribed at the same time to maximize compliance.
In patients who are responders but have become tolerant or responders in whom side effects preclude further escalation, it may be reasonable to undertake an opioid switch or rotation. Vadalauca and others [43] reviewed the general principle on opioid rotation in cancer patients. In our view these principle can be extrapolated to non-cancer patients. These include consistent practice/method, good patient assessment, use of dose conversion tables (used as guidelines only), 24 h opioid requirements and opioid selection.
If the patient is on high opioid dosage, we reduce the opioid to maximally tolerated dose or try to reduce it to 100-200 mg equivalent morphine before we switch to a different opioid. Some authors [44] have discontinued any prior analgesic medications for a period of few weeks before switching to a different opioid. The starting dose should be around 50% of the estimated converted dose except methadone (e.g., 100 mg morphine is equivalent to 60 mg oxycodone; the starting dose will be 30 mg oxycodone). Methadone should be started at 1 /6 th to 1/20 th the converted dose (e.g., 100 mg morphine is equivalent to 60 mg methadone; the starting dose should be around 3-5 mg methadone).
Opioids and travel
People on regular opioids should inform the country they are visiting via their respective embassy.
[45] In the United Kingdom, an individual who is travelling abroad has to carry a letter from the prescribing doctor or drug case worker if the travel for abroad is less than 3 months. A license from the home office is mandatory with the prescriber's letter if the travel for abroad is for more than 3 months. The letter should confirm the name, travel itinerary, names of prescribed controlled drugs, dosages and total amounts of each to be carried.
Conclusion
Strong opioids have a place in the management of chronic persistent non-cancer pain. The decision to initiate this treatment has to be done with a fully informed individual on a background of limited long term efficacy and potential severe adverse effects. It has an associated mortality. Opioids may benefit only a small proportion of patients. Patient selection is important and it is very difficult to predict a responder from non-responder. There is no substitution for a good medical review.
